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(57) Abstract: 

PURPOSE: To reduce the noise without reducing the color signal carrier to improve the sensitivity by 
circulating the signal electric charge in a cyclic CCD to add and output the signal charges of the same color 
components. 

CONSTITUTION: A cyclic electric charge transfer device 15 and an output device 16 are provided on the 
output side of the last electric charge transfer stage consisting of electrodes 11,11... and 12, 12.... First sent 
signal charges 1 and 2 are circulated by the cyclic electric charge transfer device 15 and are internally 
added to next sent signal electric charges 3 and 4 respectively. These added signal electric charges are 
outputted through the output device 16 to obtain the signal where signal charges of the same color 
components are added. This method is repeated to obtain a continuous output. Thus, not only signal electric 
charges of every two picture elements but also those of three picture elements out of signal electric charges 
of a CCD image pickup element having color filter arrays with two picture elements as one period are 
internally added. 
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[Claim(s)] 

[Claim 1] In the veneer type solid-state color image pick-up equipment which takes out a chrominance signal 
from a CCD image sensor using a color filter array The signal-charge transfer way to the level transfer CCD 
from the perpendicular transfer CCD of said CCD image sensor, At least to one side with the signal-charge 
transfer way from the level transfer CCD to the amplifying circuit for charge electrical-potential-difference 
conversion The round mold CCD which has a charge transfer number of stages corresponding to the repeat 
period of the chrominance signal by said color filter array is made to intervene. Veneer type solid-state color 
image pick-up equipment characterized by constituting and becoming so that the same color component 
comrade's signal charge may be added and outputted by making a signal charge patrol within this round 
mold CCD. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the veneer type solid-state color image pick- 
up equipment which takes out a three-primary-colors signal from the CCD (charge KAPPURUDO device) 
image sensor of one sheet using a color filter array. 
[0002] 

[Description of the Prior Art] As everyone knows, if it is in a CCD image sensor, the dark current of the 
photodiode which was the cause of main of a noise is decreasing sharply by improvement in a 
manufacturing technology in recent years, and the noise of the amplifying circuit for charge electrical- 
potential-difference conversion of the output stage of a CCD image sensor serves as a subject as a noise 
which determines current and its sensibility. And the noise of this amplifying circuit for charge electrical- 
potential-difference conversion is reduced, and in order to raise an SN ratio and to attain high sensitivity- 
ization, after carrying out internal addition of the signal charge adjoined and accumulated into the charge 
transfer stage of a CCD image sensor, recently, a noise reduction means to send out to the amplifying 
circuit for charge electrical-potential-difference conversion is provided. 

[0003] This noise reduction means considers the last stage of a charge transfer stage as the separate 
electrodes 11 and 1 1 , the configuration with which 12, 12, and .. are arranged by turns mutually, as 
being shown in drawing 27 , speaking concretely. By three kinds of driving pulses phil , phi2, and phi3, as 
shown in drawing 28 (a) - (i), after pooling every 2 pixels of signal charges sent to this last stage, they are 
sent out to the amplifying circuit 1 3 for charge electrical-potential-difference conversion, according to this 
noise reduction means - the noise of the amplifying circuit 13 for charge electrical-potential-difference 
conversion - NA ** if it carries out, when external addition of the signal charge for n pixel (the above- 
mentioned example 2 pixels) is carried out, a noise will serve as n1/2 NA - receiving - the case of internal 
addition - a noise - NA it is - in order not to change as - after all - n1 / 2 An improvement of a twice as 
many SN ratio as this is attained. 

[0004] By the way, he acquires an output signal as shown in drawing 30 , and is trying to reproduce a 
chrominance signal from a part of this output signal become irregular by attaching the color filter array 14 as 
shown in drawing 29 on the photosensitive picture element of a CCD image sensor with the veneer type 
solid-state color image pick-up equipment which takes out a three-primary-colors signal from the CCD 
image sensor of one sheet using a color filter array. However, if the noise reduction means shown in 
drawing 28 (a) - (i) is applied to such veneer type solid-state color image pick-up equipment, as shown at 
drawing 31 , the chrominance-signal carrier outputted will be lost and the problem of playback of a 
chrominance signal becoming impossible will arise. 
[0005] 
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(Problem(s) to be Solved by the Invention] As mentioned above, with the conventional noise reduction 
means, if it applies to veneer type solid-state color image pick-up equipment, chrominance-signal carriers 
decrease in number and it has the problem of it becoming impossible to reproduce a chrominance signal. 
[0006] Then, this invention was made in consideration of the above-mentioned situation, and it aims at 
offering the very good veneer type solid-state color image pick-up equipment which reduces a noise and 
can attain high sensitivity-ization, without decreasing a chrominance-signal carrier. 
[0007] 

[Means for Solving the Problem] The veneer type solid-state color image pick-up equipment concerning this 
invention In the veneer type solid-state color image pick-up equipment which takes out a chrominance 
signal from a CCD image sensor using a color filter array The signal-charge transfer way to the level 
transfer CCD from the perpendicular transfer CCD of a CCD image sensor, At least to one side with the 
signal-charge transfer way from the level transfer CCD to the amplifying circuit for charge electrical- 
potential-difference conversion The round mold CCD which has a charge transfer number of stages 
corresponding to the repeat period of the chrominance signal by the color filter array is made to intervene, 
and by making a signal charge patrol within this round mold CCD, it constitutes so that the same color 
component comrade's signal charge may be added and outputted. 
[0008] 

[Function] Since a signal charge is made to patrol within the round mold CCD, the same color component 
comrade's signal charge is added and it was made to output according to the above configurations, without 
decreasing a chrominance-signal carrier, a noise can be reduced and high sensitivity-ization can be attained. 
[0009] 

[Example] Hereafter, one example of this invention is explained to a detail with reference to a drawing. In 
drawing 1 (a), the same sign is attached and shown in the same part as drawing 28 . Namely, as the round 
mold charge transfer stage 15 and an output stage 16 are established in the output side of the last charge 

transfer stage which consists of electrodes 1 1 and 1 1 and 12 and 12, and .. and it is shown in drawing 1 

(b) - (j) and drawing 2 (a), and (b) The signal with which the same color comrade was added is acquired by 
making the signal charges 1 and 2 sent first patrol in the round mold charge transfer stage 1 5, each carrying 
out internal addition with the signal charges 3 and 4 sent to a degree, and outputting this added signal 
charge through an output stage 16. And the output which continued by repeating drawing 1 (e) - (j) and 
drawing 2 (a), and (b) is obtained. 

[0010] Although drawing 1 and drawing 2 showed carrying out internal addition of every 2 pixels of the 
signal charges of a CCD image sensor with the color filter array in a cycle of 2 pixel, internal addition of the 
signal charge for 3 pixels can also be carried out. In this case, the combination of the 3-pixel signal charge 
which carries out internal addition has the case where the addition output which continued as shown in 
drawing 3 (a) is intermittently obtained with a rest in between, and the case shown in this drawing (b) where 
it is obtained at equal intervals like. 

[001 1] The output state shown in drawing 3 (a) is realizable by repeating processing of drawing 1 (e) - (h) 
twice. Moreover, the output state shown in drawing 3 (b) is realizable by making a signal charge patrol twice, 
carrying out internal addition of the signal charge for 3 pixels, and making the transfer to the next step into 
the period of 3 pixel, as shown in drawing 4 (a) - (j) and drawing 5 (a) - (j). In this case, the output which 
continued by repeating drawing 4 (i) - drawing 5 Q) is obtained. 

[0012] In the color filter array shown in drawing 6 , the repeat period of a color filter array becomes 3 pixels. 
The actuation at the time of performing 2-pixel internal addition mentioned above using such a color filter 
array is shown in drawing 7 (a) - (j) and drawing 8 (a) - (g). Although the signal output state and the non- 
output state are repeated every 3 pixels in this example, if the charge transfer (i), i.e., drawing 7 , and 
drawing 8 (d) to an output are replaced, a signal output can be performed every 2 pixels. And in this 
example, the output which continued by repeating drawing 7 (f) - drawing 8 (g) is obtained. 
[0013] Next, electrode structure and a driving pulse are explained. Drawing 9 shows the electrode structure 
at the time of installing the round mold CCD of two steps of transfer number of stageses between the 
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perpendicular transfer CCD and the level transfer CCD, and shows the mimetic diagram of this electrode 
structure to drawing 10 . The part shown with the slash by drawing 10 is the round mold CCD. The driving 
pulse in the case of making the charge transfer shown in drawing 1 and drawing 2 with such electrode 
structure perform is shown in drawing 1 1 . In addition, in drawing 1 1 , a signal charge shall move to the 
higher one of a pulse, and Signs 1a-1j and 2a, and 2b support drawing 1 (a) - (j) and drawing 2 (a), and (b), 
respectively. 

[0014] Moreover, the driving pulse in the case of making the charge transfer shown in drawing 4 and 
drawing 5 with the electrode structure shown in drawing 10 perform is shown in drawing 12 . In addition, in 
drawing 12 , Signs 4a-4j, and 5a-5j support drawing 4 (a) - (j) and drawing 5 (a) - (j), respectively. 
Furthermore, the electrode structure in the case of making the charge transfer shown in drawing 7 and 
drawing 8 perform is shown in drawing 13 , and the driving pulse is shown in drawing 14 . In addition, the 
part shown with the slash by drawing 13 is the round mold CCD. Moreover, in drawing 14 , drawing 7 (a) - (j) 
and drawing 8 (a) - (g) is supported, respectively Signs 7a-7j and 8a-8g. 

[0015] Next, drawing 15 shows the electrode structure at the time of making the round mold CCD whose 
transfer number of stages is two steps intervene between the level transfer CCD and the amplifying circuit 
for charge electrical-potential-difference conversion. The driving pulse in the case of making the charge 
transfer shown in drawing 1 and drawing 2 with this electrode structure perform is shown in drawing 16 . In 
addition, in drawing 16 , Signs 1a-1j and 2a, and 2b support drawing 1 (a) - (j) and drawing 2 (a), and (b), 
respectively. Moreover, the driving pulse in the case of making the charge transfer shown in drawing 4 and 
drawing 5 with the electrode structure shown in drawing 1 5 perform is shown in drawing 17 . In addition, in 
drawing 17 , Signs 4a-4j, and 5a-5j support drawing 4 (a) - (j) and drawing 5 (a) - (j), respectively. 
[0016] Furthermore, drawing 18 shows the electrode structure at the time of making the round mold CCD 
whose transfer number of stages is three steps intervene between the level transfer CCD and the amplifying 
circuit for charge electrical-potential-difference conversion. The driving pulse in the case of making the 
charge transfer shown in drawing 7 and drawing 8 with this electrode structure perform is shown in drawing 
19 . In addition, in drawing 19 , drawing 7 (a) - 0) and drawing 8 (a) - (g) is supported, respectively Signs 7a- 
7j and 8a-8g. 

[0017] Next, a signal charge is explained about processing of the signal acquired from CCD taking the case 
of the case where interior addition of 2 pixel is carried out, using the color filter array of a perpendicular the 
period of two lines. That is, as shown in drawing 20 , the output of CCD17 is sent out to 2H delay circuit 19 
through a switch 18. A switch 18 leads the signal to 2H delay circuit 19, when the output signal is generated 
from CCD17, and when the output signal is not generated from CCD17, change-over control of it is carried 
out by the driving pulse generating circuit 20 so that the output of 2H delay circuit 19 may be again led to 2H 
delay circuit 19. 

[0018] For this reason, the continuous signal can be acquired for I/O of 2H delay circuit 19, and a colour 
television signal can be generated by processing this signal to it. In this case, by adding I/O of 2H delay 
circuit 19 in an adder circuit 21, linear interpolation can be carried out, it can depend and a smooth signal 
can be acquired. In addition, the signal of the a-d point in drawing 20 is shown in drawing 21 (a) - (d). 
[0019] Moreover, although an output signal can be continuously acquired when there is the 2-time number 
of Rhine as which the number of vertical lines is actually displayed (for example, when making the image 
pick-up equipment for EDTV using the CCD image sensor for Hi-Vision), as the arrow head of a continuous 
line shows to drawing 22 , the center of gravity of the sampling point of an optical image is not located in a 
line with at equal intervals that it seems that a drawing middle point line shows. In order to avoid this 
condition, as shown in drawing 23 , a sampling point can be arranged in at equal intervals equivalent by 
adding the signal to which the output of 2H delay circuit 19 was subtracted from the output of CCD17 in the 
subtractor circuit 22, and one eighth of sign + of that subtraction result and - were led with a change and this 
switch 23 by the switch 23 based on the output of the driving pulse generating circuit 20, and the output of 
CCD17 in an adder circuit 24. 

[0020] Next, processing of the signal acquired from CCD which made the round mold CCD intervene 
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between the level transfer CCD and the amplifying circuit for charge electrical-potential-difference 
conversion is explained. In addition, since it can be similarly explained as the case of a perpendicular the 
period of two lines in the case of in a cycle of 2 pixel, the case where it is drawing 7 and drawing 8 from 
which an addition output is obtained every 2 pixels by the color filter array in a cycle of [ which was shown in 
drawing 6 ] 3 pixel is explained. 

[0021] In such a color filter array, as shown in drawing 24 , R and G which were separated as shown in 
drawing 25 , and B signal can be acquired by sampling the sequential signal of R, G, and B which are 
outputted from CCD17 in the S/H (sample/hold) circuits 25, 26, and 27 based on SAMBU ring pulse phiR 
outputted from the driving pulse generating circuit 20, phiG, and phiB. For this reason, high sensitivity- 
ization can be attained, if the driving pulse generating circuit 20 is constituted so that sampling pulse phiR 
which corresponds only when the output of CCD17 is obtained, phiG, and phiB may be generated as shown 
in drawing 26 . In addition, this invention is not limited to each above-mentioned example, in the range 
which does not deviate from that summary this outside, can deform variously and can be carried out. 
[0022] 

[Effect of the Invention] The very good veneer type solid-state color image pick-up equipment which reduces 
a noise and can attain high sensitivity-ization can be offered without decreasing a chrominance-signal 
carrier according to this invention, as explained in full detail above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing in which explaining one example of the veneer type solid-state color image pick-up 

equipment concerning this invention, and showing the situation of a charge transfer. 

[Drawing 2] Drawing showing the situation of this charge transfer. 

[Drawing 3] Drawing shown in order to explain the output state at the time of 3-pixel addition. 

fDrawing 4] Drawing showing the situation of the charge transfer at the time of this 3-pixel addition. 

[Drawing 5] Drawing showing the situation of this charge transfer. 

[Drawing 6] Drawing showing the color filter array in a cycle of 3 pixel. 

[Drawing 7] Drawing showing the situation of the charge transfer at the time of the 2-pixel addition using a 
same color filter array. 

[Drawing 8] Drawing showing the situation of this charge transfer. 
fDrawing 9] Drawing showing the electrode structure of this example. 
[Drawing 101 Drawing showing this electrode structure typically. 

[Drawing 11] Drawing showing the driving pulse for performing the charge transfer shown in drawing 1 and 
drawing 2 with the configuration of this mimetic diagram. 

[Drawing 12] Drawing showing the driving pulse for performing the charge transfer shown in drawing 4 and 
drawing 5 with the configuration of this mimetic diagram. 

[Drawing 13] Drawing showing typically the electrode structure for performing the charge transfer shown in 
drawing 7 and drawing 8 . 

[Drawing 14] Drawing showing the driving pulse for performing the charge transfer shown in drawing 7 and 
drawing 8 with the configuration of this mimetic diagram. 

fDrawing 151 Drawing showing the electrode structure at the time of making the round mold CCD whose 
transfer number of stages is two steps intervene between the level transfer CCD and the amplifying circuit 
for charge electrical-potential-difference conversion. 

[Drawing 16] Drawing showing the driving pulse for performing the charge transfer shown in drawing 1 and 
drawing 2 with this electrode structure. 

[Drawing 171 Drawing showing the driving pulse for performing the charge transfer shown in drawing 4 and 
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drawing 5 with this electrode structure. 

[Drawing 18] Drawing showing the electrode structure at the time of making the round mold CCD whose 
transfer number of stages is three steps intervene between the level transfer CCD and the amplifying circuit 
for charge electrical-potential-difference conversion. 

[Drawing 19] Drawing showing the driving pulse for performing the charge transfer shown in drawing 7 and 
drawing 8 with this electrode structure. 

[Drawing 20] The block block diagram showing the processing circuit of the signal acquired from CCD. 
[Drawing 211 Drawing shown in order to explain actuation of this processing circuit. 
[Drawing 22] Drawing shown in order to explain that the center of gravity of the sampling point of an optical 
image is not located in a line at equal intervals. 

[Drawing 23] The block block diagram showing the circuit for making the center of gravity of the sampling 
point of an optical image located in a line at equal intervals. 

[Drawing 24] The block block diagram showing other processing circuits of the signal acquired from CCD. 
[Drawing 251 Drawing shown in order to explain actuation of the processing circuit of ****.' 
[Drawing 26] Drawing shown in order to explain the generating timing of the sampling pulse in actuation of 
the processing circuit of ****. 

[Drawing 271 Drawing showing the electrode structure of the conventional noise reduction means. 

[Drawing 28] Drawing showing the situation of a charge transfer of this noise reduction means. 

[Drawing 291 Drawing showing the color filter array in a cycle of 2 pixel. 

[Drawing 30] Drawing showing the output of this noise reduction means. 

[Drawing 311 Drawing shown in order to explain the trouble of this noise reduction means. 

[Description of Notations] 

11 12 [ - A round mold charge transfer stage, 16 / - An output stage, 17 / - CCD, 18 / - A switch, 19 / - 
2H delay circuit, 20 / A driving pulse generating circuit, 21 / - An adder circuit, 22 / A subtractor circuit, 
23 / - A switch, 24 /-- An adder circuit, 25-27 / - S/H circuit. ] An electrode, 13 -- The amplifying circuit for 
charge electrical-potential-difference conversion, 14 - A color filter array, 15 
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